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COMMUNICATION TERMINAL APPARATUS 
AND CONTROL METHOD THEREOF 

This is a division of application Ser. No. 08/421,945 filed 
Apr. 13» 1995» now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication terminal 
apparatus and a control method thereof, and more 
particularly, to the cx)mmunication terminal apparatus hav- 
ing a selection operation unit and the control method thereof. 

2. Description of the Related Art 

Communication terminal apparatuses such as portable 
telephones that particularly require portability are com- 
monly used these days. In such communication terminal- 
apparatuses, a single input key has a single function assigned 
thereto. That is, separate keys such as dial key, communi- 
cation start key, communication end key, and redial key are 
assigned independently. 

There are some communication terminal apparatu.ses in 
which a plurality of functions are assigned to a single input 
key. However, these functions are not selected by a user but 
automatically .selected according to the slate of the commu- 
nication terminal apparatus. For example, a single input key 
is used for different operations according to operation state 
or operation mode of the communication terminal apparatus 
such as bu.sy or waiting state. 

However, if a single function is fixedly as.signed to a 
single input key as described above, the number of input 
keys inevitably increases with number of functions of com- 
munication terminal apparatus. In communication terminal 
apparatus using a single input key for different functions 
according to the operation state or the operation mode 
thereof, the number of input keys is not effectively reduced 
because functions to be assigned are limited. For example, 
only a set of functions used only during transmission or a set 
of hinctions u.sed only during wailing state can be used for 
such duplicate assignment. 

Further, in a portable communication temiinal apparatus 
.such as portable telephone that must have a small size, an 
increase in the number of input keys results in an increa.se in 
the size of the apparatus, and thus there occurs a problem of 
degraded portability. 

Further, the number of in the input keys makes it more 
difficult to select an input key to be operated, which gives an 
impression that the equipment cannot be operated easily. In 
addition, there occurs the problem that the user often presses 
incorrect keys. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a communication terminal apparatus which resolves 
the above-mentioned problem. 

It is another object of the present invention to provide a 
control method of communication terminal apparatus which 
resolves the above-mentioned problem. 

According to the present invention, there is provided a 
communication terminal apparatus including a selection 
operation unit and a operation input unit. The selection 
operation unit selects one mode from a plurality of mode of 
the communication terminal apparatus. The operation input 
unit changes its function based on the mode selected by the 
.selection operation unit. 

According to the present invention, there is provided a 
communication terminal apparatus including a main body. 
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the selection operation unit, the operation input unit, and a 
display unit. The main body has a speaker and a microphone. 
The selection operation unit is provided in the main body to 
select one mode from a plurality of mode of the communi- 
5 cation terminal apparatus. The operation input unit is pro- 
vided in the main body to change its function based on the 
mode selected by the selection operation unit. The display 
unit is provided in the main body to display information 
which are required for at least the selection operation and/or 
the input operation by selection operation unit and/or opera- 
tion input unit, respectively. 

According to the present invention, there is provided a 
communication terminal apparatus including the main body, 
the selection operation unit, the operation input unit, the 

25 display unit, and a controller. The main body has the speaker 
and the microphone. The selection operation unit is provided 
in the main body to select one mode from a plurality of mode 
of the communication terminal apparatus. The operation 
input unit is provided in the main body to change its function 

20 ba.sed on the mode selected by the selection operation unit. 
The display unit is provided in the main body to display 
information which is required for at least selection operation 
and/or operation by the selection operation unit and/or the 
o))eration input unit, respectively. The controller .sets the 

25 mode .selected based on the input from the .selection opera- 
tion unit, and switches function of the operation input unit 
based on the input from the .selection 0[7eration unit. Al.so. 
the controller controls the display operation of the display 
unit based on the input from the selection operation unit 

„j and/or the operalion input unit. 

According to the present invention, there is provided a 
control method for the communication terminal apparatus 
having the selection operation unit for selecting one mode 
from a plurality of mode; the operation input unit for 

35 changing function based on the mode selected by the selec- 
tion operalion unit; the display unit for displaying informa- 
tion which is required for at lea.st selection operation and/or 
input operation by the selection operation unit and/or the 
operation input unit, respectively; and a memory for .storing 

41) a plurality of data of communicates including the telephone 
numbers and the names of the communicatees input by the 
operation input unit. The control method selectively displays 
a first display state for displaying the communicate assigned 
to the operation input unit based on the data stored in the 

45 memory, and a second display state for displaying the data 
stored in the memory in alphabetical order of the commu- 
nicate. 

According to the present invention, there provides the 
operation input unit which can change function by operation 

50 from the selection operation unit, so that many functions can 
be selectively switched without increasing the number of 
keys required for input. Therefore, smaller communication 
terminal apparatus can be realized. 

The nature, principle and utility of the invention will 

55 become more apparent from the following detailed descrip- 
tion when read in conjunction with the accompanying draw- 
ings in which like parts are designated by like reference 
numerals or characters. 

BRlbF DbSCKIFHON OF PHE DRAWINGS 

In the accompanying drawings: 

FIG. 1 Is a bk>ck diagram showing ihe integral part of a 
portable telephone accxirding to the first embodiment of the 
present invention; 
ti.« FIG. 2 is an external drawing .showing the portable 
telephone according to the first embodiment at its default 
.state; 
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RCi. 3 is an external drawing showing I he portable 
telcphoDc according to the first embodiment at its state A; 

FIG. 4 is an external drawing showing the portable 
telephone according to the first embodiment at its state B; 

FIG. 5 is a flowchart showing processing corresponding 
to soft keys of the portable telephone according to the tirst 
embodiment; 

nc. 6 is a schematic front view showing a second 
embodiment of the portable telephone as a communication 
terminal apparatus according to the second embodiment of 
the present invention; 

RG. 7 is a block diagram showing the configuration of the 
integral part of the communication terminal apparatus 
according to the second embodiment; 

HGS. 8A and 8B are schematic diagrams explaining a 
small font; 

FIGS. 9A and 9B are schematic diagrams explaining a 
large font; 

FIGS. lOAto IOC are stale transition diagrams explaining 
the switching of the fonts according to the number of input 
characters; 

FIGS. HA to UC are schematic diagrams showing the 
switching of a display screen using a menu key; 

FIGS. i2A to 12C are schematic diagrams showing the 
switching of a display screen using a clear key; 

RGS. 13A to 13C are schematic diagrams showing the 
switching of a mode using the menu key with a movable arm 
microphone closed; 

FIG, 14 Is a schematic plane view showing the approxi- 
mate mechanism of a jog dial; 

RGS. 15A and 15B are plane views showing the con- 
figuration of rotary encoder; 

RGS. 16Aand 16B are signal waveform diagrams .show- 
ing output waveforms by the rotary encoder; 

HG. 17 is a state transition diagram showing the switch- 
ing of the display screen using the jog dial; 

HGS. 18 and 19 are stale transition diagrams explaining 4«) 
various calling procedures; 

RG. 20 is a state transition diagram showing a calling 
procedure from a telephone book list; 

RG. 21 is a diagram showing the arrangement of char- 
acters in the telephone book list; 

RG. 22 is a state transition diagram explaining retrieval 
using numeric keys; 

RG. 23 is a stale transition diagram showing a return 
from a detailed information display screen to a list display 5,} 
screen; 

RG. 24 is a .stale transition diagram showing an example 
of a regLStratioD procedure of a new recx)rd on a telephone 
book list .screen; 

RG. 25 is a .state transition diagram showing an example 
of a registration procedure of a new recx>rd on the telephone 
book list screen; 

FIG. 26 is a state traasilion diagram showing a editing 
procedure of a display .screen displayed on the telephone 
book list screen; 

FIG. 27 is a state transition diagram showing a menu list 
screen; 

RG. 28 Ls a slate transition diagram showing a detailed 
display screen uf a mode setting screen; ^5 

RG. 29 Ls a state transition diagram showing a detailed 
display .screen for a various mode .setting li.sl screen; 
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FIG. 30 Ls a .state transition diagram showing a detailed 
display screen for a ringer setting screen; 

FIG. 31 is a state transition diagram showing a detailed 
display screen for a volume setting screen; 

FIGS. 32 and 33 are slate transition diagrams explaining 
a scroll function; and 

FIG. 34 is a state transition diagram showing an example 
of switching from a detailed information display screen to 
another screen. 

DETAILED DESCRIFilON OF I'HE 
EMBODIMENT 

Preferred embodiments of Ihe present invention will be 
15 described with reference to Ihe accompanying drawings. 
Incidentally, in the following embodiments, description will 
be made by taking a portable telephone as an example of a 
communication terminal apparatus. 

First, the following description is about the ponable 
20 telephone according to the first embodiment of the present 
invention u.sing FIGS. 1 to 5. 

FIG. 1 is a block diagram showing the integral pan of the 
portable telephone according to Ihe first embodiment. Ref- 
erence numeral 10 shows the ponable telephone. Reference 
numeral 11 is a controller for executing a terminal control 
program. Reference numeral 12 is a display unit composed 
of LCD (liquid crystal dLsplay) provided on a box, and 13 is 
a display driving circuit. The display data is supplied from 
the controller 11 to the display driving circuit 13, so that the 
display driving circuit 13 drives the display unit 12. 

Reference numeral 14 shows an operation unit provided 
on Ihe box. The operation information input by the operation 
unit 14 is supplied to the controller 11. Then, ihe controller 
11 controls various operations such as communicaiion and 
dLsplay operations based on the supplied operation informa- 
tion. 

Reference numeral 15 shows a ROM (read only memory) 
for .storing an operation program for the controller 11. 
Reference numeral 16 shows a RAM (random access 
memory) which is used for a working region when the 
program operation of the terminal control by the controller 

11 is executed. 
Reference numeral 17 .shows a baseband and RF unit, 

which modulates transmitted signals and demodulates 
received signals. Reference numeral 18 shows an antenna 
for Iransmitting and receiving. 

The external construction of the ponable telephone 10 is, 
for example, constituted as .shown in RG. 2. The display unit 

12 is provided on one of main surface of Ihe box to display 
various displays to the user. As the operation keys corre- 
sponding to the operation unit 14, a soft key 1, a soft key 2. 
a soft key 3, a scroll knob 4, and numeral/alphabet keys 5 
used for dial call and character input are allocated. On one 
side of the box, Ihe scroll knob 4 is provided .so that the user 
can rotary operate. Further, on Ihe other side of the box from 
where the .scroll knob 4 is, a rotatable arm portion 19 is 
provided. A microphone 20 is provided on the free end of Ihe 
arm portion 19. By turning upside of the arm ponton 19 
toward dowaside in FIG. 2, the u.scr can talk on the tele- 
phone. Funher. on the upside of the main .surface of the bc»x. 
a speaker 21 is provided in which the demodulated signal 
from the baseband/RF unit 17 is supplied. 

llie .soft keys 1, 2, and 3 have their functioas varied 
according lo ihe .slate .set by the scroll knob 4. The current 
function of each of the soft keys I, 2, and 3 is displayed in 
a function di.splay region iZa of the soft keys in the dLsplay 
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unit 12. As shown in FIG. 2, the Function display region \2a 
of the soft keys is located close to the positions of the soft 
keys 1, 2, and 3, so that the user can easily understand the 
current fiinciioo of each of the soft keys 1, 2, and 3. 

The scroll knob 4 is constituted as a rotatable knob in the 
up and down directions indicated by the arrows in FIG. 2. 
When rotating the scroll knob 4, the user feels that the scroll 
knob 4 is, for example, clicked so as to sense the rotational 
stages. 

FIG. 2 .shows a default state wherein the user does not 
operate the scroll knob 4. In this state, the following words 
are displayed on the function display region i2a of the soft 
keys to show the function of each of the soft keys 1, 2, and 
3: the words **SCND" meaning a call operation in response 
to the soft key 1; **END" meaning a communication end 
operation in rcspon.se to the soft key 2; and "CLEAR" 
meaning a clear operation of input numerals in response to 
the soft key 3. 

When the scroll knob 4 is rotated downward, the control- 
ler 11 regards that the default state has shifted to the next 
state (assume that it is "stale A") and that the functions of ihe 
soft keys 1, 2, and 3 have been changed. As shown in FIG. 
3, ihc following words arc displayed in the funciion display 
region 12^7 of the .soft keys to show ihe funciion of each of 
the .soft keys 1, 2, and 3 in slate A: the words "MUTE" 
meaning a mule operalion which mutes the sound oulpul 
from the speaker 21 in response lo the .soft key 1; "LOCK" 
meaning a key lock operation in response lo the soft key 2; 
and "REDIAL" meaning a redial operation in respon.sc to 
the soft key 3. 

When the scroll knob 4 is further rotated cfownward in 
state A, the controller 11 regards- that state A has .shifted lo 
the next .stale (assume that it Is '.state B"). and further 
changes the functioas of Ihe .soft keys I, 2, and 3. As shown 
in FIG. 4, the following words are displayed in the function 
display region 12<? of the soft keys to show ihe function of 
each of the soft keys 1, 2, and 3 in .state B: the words 
"ALPHA" meaning an alphabet input call operalion in 
response to the soft key 1; "MEM" meaning a memory call 
operation in response to the soft key 2; and "LIGHT* 
meaning a back light operation in response lo the soft key 3. 

In slate B in FIG. 4, when the scroll knob 4 is rotated 
upward for one level, the .state is returned to stale A in FIG. 
3. When the scroll knob 4 is further rotated upward, the state 
is returned lo the default state. In this manner, the controller 
11 controls the display of the display unit 12 and the switch 
uf each part based on Ihe input operation from the scroll 
knob 4. 

If no operalion has been performed for a specilied length 
of time being in state A or B, the controller 11 cxsntrols to 
automatically return to the default slate shown in FIG. 2 

In this manner, aforementioned three slates is .selected by 
Ihe .scroll knob 4 and the filiation of each of Ihe soft keys 1, 
2, and 3 are switched. Each of the soft keys 1, 2, and 3 ihus 
can be used as the operation keys corresponding to the three 
funciion.s. 

The controller 11 executes predetermined operation cxin- 
trol based on the input from the soft key t. 2, or 3. The 
processing in the case where the soft key 1, 2, or 3 is pressed 
is shown in FIG. 5. The processing tlow shown in FIG. S is 
stored in the ROM 15 connected lo Ihe controller 11. 

If the .s<»fl key i is pressed (FIOI), ihe cxintroller II 
determines whether or not the current slate is default. A, or 
B (F104, F105). If the .stale Is default, ihe controller II 
executes the .send operalion control (FU>6). If ihe .slate is A, 
the contre»ller 11 executes the end operation cimtix>l (F107). 
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If the state is B, the controller 1 1 executes the clear operalion 
control (F108). 

Similarly, when the soft key 2 is pressed (F102), the 
controller 11 first determines whether or not the current state 

>^ Ls defaults. A or B (F109, FUO). If the stale is default, the 
controller 11 executes the mute operation control (Fill). If 
the slate is A, the controller 11 executes the key lock 
operalion control (F112). If the state is B, Ihe controller 11 
executes the redial operation control (F113). 

^'^ Similarly, when the soft key 3 is pressed (F103), the 
controller 11 determines whether or not Ihe current slate is 
default. A, or B (F114, F115). If the state is default, the 
controller 11 executes the alphabet input function call con- 
trol (F116). If the state is A the controller 11 executes the 
memory function call control (F117). If the stale is B. the 
controller 11 executes the back light operation control 
(F118). 

As described atx>ve, the user can select the functions of 
the soft keys 1, 2, and 3 by the scroll knob 4, and the 
''^ controller 11 controls the functions set according to the 
current .stale, .so that various operations can be executed with 
a small number of keys. Therefore, it is pos.sible to realize 
the portable telephone with a large number of functions as 
well as being in miniature. 

Furthermore, the functions which are used mosi 
frequently, .such as send funciion, end function, and clear 
function, are .set in ihe default .stale, and the functions which 
Ls relatively not used very much, .such as alphabet inpui 
function, memory call function, and back light function, are 
.set in state B, so that the user can use ihe portable telephone 
at a minimum of operalion of the scroll knob 4. Therefore, 
the simplicity of the operation can be improved. 

Furthermore, if the keys are nol operated over a specified 
35 length of lime, the slate is automatically returned lo the 
default, and the .soft keys 1, 2, and 3 arc .set to the functions 
such as send function and end function which are frequently 
used. Therefore, the usability can be further improved. 

In addition, since the functions of the sofi keys 1, 2, and 
40 3 in each state are displayed in the function display region 
i2a of Ihe soft keys in the display unit 12, the user can 
visually check what functions the soft keys are currently, 
thus can operate the portable telephone with no confusion. 

The present invention is nol only limited lo the first 
45 emtxKliment, but various modifications can be made thereto 
instead. For example, the number of the soft keys may be 
one, four or more. In addition, the states selected by the 
.scroll knob are not only limited to the three states (default, 
A, and B), but may be two, four or more. 
^'J In addition, Ihe functions .set for the soft keys and the 
design speciticaiion ba.sed on the use frequency are not only 
limited to the embodiment, but can be determined according 
to the usage of the apparatus and mounted functions. 

Furthermore, in the embodiment, the scroll knob 4 is used 
as a selection operation unit. However, other operation 
means such as press keys may be used. 

Next, the detailed de.scription about the portable tele- 
phone as a communication terminal apparatus according to 
the second invention of the present invention will be made 
t>clow. 

(I) Overall Construction 
(1 — 1) Body of Apparatus 

The overall contiguralion and the circuit configuration of 
t> a portable telephone apparatus 31 are described using FIGS. 
6 and 7, respectively. The portable telephone apparatus 31 is 
composed of a main body 32 and an arm microphone 33 
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attached to its side rotatably aod freely opening or closing. 
Thus, by closing the arm microphone 33, the portable 
telephone apparatus 31 can further be miniatiuized. 

The arm microphone 33 has the function for controlling 
on or off hook in response to the opening and closing 
operation, and the function for disabling operations by keys 
other than specified ones during the close state (referred to 
as a "key lock function"). This key lock state can be released 
by opening the arm microphone 33. This prevents erroneous 
transmission aod receiving calls due to malfunctioning. 

On the other hand, the main body 32 has various operation 
keys and a processing circuit. On one of the main surface of 
the main body 32, a speaker 34 paired with the arm 
microphone 33, a display unit 35 composed of liquid crystal 
display elements, and a plurality of operation keys 36 to 
which various functions are assigned are provided. Inside of 
the main body 32, a controller 47 composed of a micro 
computer in which data is input and output to and from the 
speaker 34, the display unit 35, and the plurality of operation 
keys 36 is provided. 
Q The controller 47 controls the display unit 35 via a display 
jpssi driving circuit 35A to display information corresponding to 
^ the instruction input from the operation keys 36 using a font 
Q of an appropriate size. 

^ The controller 47 operates based on programs stored in a 
. 7 ROM 48 and data read into a RAM 49. The controller 47 
^ also controls a transmitting/receiving circuit 40 to transmit 

0 and receive information to and from other communication 
terminals via an antenna 41 connected to the transmitting/ 
receiving circuit 40. The controller 47 has a card socket 43 

^ connected thereto, and reads out all the management infor- 
|=«i mation on a subscriber from a subscriber ID card 42 (in the 
Si? second embodiment, a Subscriber Identity Module (SIM) 

card 42 is described) inserted into the card socket 43. 
IjsJ The program and the control data is stored in the ROM 48, 

1 i I by which the controller 47 executes and controls the opera- 
^ tion of the portable telephone for displaying and calling 
^ according to the second embodiment described later. 

As shown in FIG. 8 A, the di^lay unit 35 used in the 
second embodiment has pixels of 32x97 dots arranged on 
the display surface thereof as a matrix to display information 
using two types of fonts. One of the fonts is a small font for 
displaying a single character with 5x7 dots, as shown in FIG. 
8B, and the other is a large font for displaying a single 
character with 15x8 dots, as shown in FIG. 9A and 9B. 
Therefore, four characters lengthwise and sixteen characters 
breadthwise can be displayed by using the small font, and 
two characters lengthwise and ten characters breadthwise 
can be displayed by using the large font. 

The large font is in principle used to display characters 
input by the user, and the small font is used to display 
messages from the apparatus. If the number of characters 
input by the user exceeds the specified number of characters 
(twenty characters), the font size is switched from large to 
small font. 

An example of display is shown in FIGS. lOAto IOC. As 
shown in FIG. lOA, while the number of input characters is 
ten or less, characters input by the user are sequentially 
displayed in the large font below a small font message "input 
dial No". When number of the input character exceeds ten, 
the first ten characters are displayed in the upper line in the 
large font instead of the message, and 11th and subsequent 
characters are displayed below these ten characters in the 
large font, as shown in FIG. lOB. When the number of input 
characters reaches and then exceeds twenty, all the input 
characters are displayed in the small font, as shown in FIG. 
IOC 
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In this manner, the font switching function is provided, so 
that the user can input large characters with checking the 
contents of the input while the number of input characters is 
small. Thereby, the opportunities of erroneous inputs can be 

5 reduced. If the number of input characters is laigc, this 
function enables input information on the same item to be 
checked on a single screen. This allows the contents of the 
input to be easily understood. 
(1-2) Operation key 

10 Next, the operation keys 36 provided on the main body 32 
are described. In the second embodiment, the operation keys 
36 are composed of the following ten keys: a power supply 
key 36A, numeric keys 36B corresponding to "(f* to ''9", a 
key 36C, a key 36D, a send key 36E, an end key 36F, 

15 a menu key 36G, a clear key 36H, a recording key 361, and 
a jog dial 36J. Eight operation keys 36A to 36H out of these 
keys are located on one of the main surface of the main body 
32, and the remaining two operation keys 361 and 36J are 
located on side of the main body 32. 

20 Main functions assigned to the respective operation keys 
are as follows. The power supply key 36A is used to supply 
power to the internal circuit in the main body 32. When the 
power supply key 36A is pressed once, the power is supplied 
to the apparatus, and when the power supply key 36A is 

25 pressed twice, the power supply is tiuned off. If the user has 
not input a PIN (Personal Identity Nimiber) for thirty 
seconds after the power was supplied by the power supply 
key 36A, the controller 47 detects the circumstance and 
automatically turns off the power. In this manner, it is 

30 possible to prevent the power from continuing to be supplied 
during malfunctioning. 

Next, the description will be made about the ten numeric 
keys 36B. These ten numeric keys 36B are used to input 
numbers and alphabets and to select the numbers. In this 

35 embodiment, a pluraUty of alphabets are assigned to eight 
numeric keys "2" to "9" other than the "0" and "1" so that 
alphabets can be input by these keys. For example, "a" to "c" 
are assigned to a numeric key ^2", "d" to are assigned to 
a numeric key "3", and the other alphabets are assigned to 

40 the other corresponding numeric keys. 

When inputting alphabets, pressing a numeric key once 
enables the first character to be input, pressing same key 
twice enables the second character to be input, and pressing 
same key third times enables the third diaracter to be input. 

45 The numeric key 36B can also be used to select display 
items, and to execute an abbreviated dialing function in 
which instruction is performed to start calling to the com- 
municate corresponding to the numeric key by continuously 
pressing for a specified length of time (one second) on tl^ 

50 display screen of the telephone book list. 

The send key 36E is used to instruct to start calling to a 
communicates selected from the display screen of the tele- 
phone book list, and to call the past dial history. 

The end key 36F is used to instruct to end communication. 

55 Incidentally, communication can also be ended by closing 
the arm microphone 33. 

The menu key 36G is used to switch between an initial 
screen and a menu screen that are di^layed on the display 
unit 35. For example, assuming the screen shown in FIG. 

60 llA is the initial screen, when the menu key 36G is pressed 
while this initial screen is being displayed, the di^lay can 
be switched to a menu screen as shown in FIG. IIB. Further, 
this screen can also be switched to another screen as shown 
in FIG. lie as if paging the screen, by using a scroll function 

65 described below. If, however, the menu key 36G is pressed 
while a menu screen is being displayed, the display inmie- 
diately returns to the initial screen, whatever the menu 
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screen may be. Ry using the clear key 36H, the display can 
be returned to a previous screen as if pages were turned, as 
shown in FIGS. 12A to 12C. 

The menu key 36G have a function as the only key for 
releasing the key lock stale. More specifically, as shown in 
FIGS. I3A and 13B, even when the arm microphone 33 is 
closed, the key lock state can be released to shift to a key 
active state by pressing the menu key 36G. 

On the other hand, as shown in FIGS. 13B and 130, if the 
menu key 36G is pressed while the arm microphone 33 is 
closed and while a menu screen is displayed, the state 
retiirns to the key lock state. 

If no operation has been executed for thirty seconds since 
a menu screen was displayed, the control 47 detects this and 
closes the menu .screen to return to the initial screen. In this 
case, if the arm microphone 33 is closed, the state returns to 
the key lock stale. This prevents from malfunctioning. 

The recording key 361 is used to control the recording of 
conversations during communications and the subsequent 
reproduction thereof, and is equipped on the upper .surface 
of the main body 32 and opposite to' the arm microphone 33 
so that the user can operate this key using the hand grasping 
the main body 32. 

The following description is about the jog dial 36J having 
a central function out of the ten operation keys. Ilie jog dial 
36J is provided on the upper part of one of the side of the 
main body 32, near the speaker 34, which Ls located opposite 
to the arm microphone 33. As in the recording key 361, ihc 
user can operate the jog dial 36J using the hand gra.sping the 
main body 32. 

The jog dial 36J can be operated either in the circumfer- 
ential direction or in the radial direction, re.speciively, and is 
composed of a disc-shaped member (constituting a rotary 
encoder) that rotates in the circumferential direction 
(indicated by arrows "A" and *'B") with an axis of rotation 
0 as the central, a slide plate (not .shown) that can slide in the 
radial direction (indicated by arrows "C* and "D"), and a 
slide switch SW, as .shown in FIG. 14. The slide plate and the 
slide switch SW are subjected to tbrce in direction C. The 
slide switch SW is operated by which the rotary encoder or 
the disc-shaped member is operated in the direction of D; 
pressed in the direction of going into the main body 32. 

The axis of rotation 0 is fixed to the slide plate. When the 
jog dial is pressed in direction of the arrow D, the rotary 
encoder and the jog dial are slid en bloc to press operate the 
.switch SW, and the switch SW is switched to the "ON" state. 
The controller 47 determines whether or not the jog dial 36J 
has been clicked, that is, press operated by detecting the 
"ON * or "OFF" state of the switch SW based on the output 
signal from the switch SW. 

The rotary encoder slid en bloc with the slide plate is 
composed of two discs 36J1 and 36J2, as shown in FIGS. 
ISA and 15B. 'Ihc disc 36J1 is a movable member covering 
the upper surface of the disc 36J2, and is equipped so that 
it can be rotated relative to the disc 36J2 fixed to the slide 
plate. The movable disc 36J1 has a pair of facing electrodes 
36i21. When assembled, the pair of opposite electrodes 
36i21 slidably contact twenty pairs of facing clccircKles 
36J22 provided along the circumference of the disc 36J2. 
Incidentally, the facing electrodes 36J22 provided to the 
fixed side of disc 36J2 are formed in .such a way that the 
positions of the inner and the outer circumferential elec- 
trodes arc slightly shifted. 

Thus, when the jog dial is rotated in direction of arrow A 
shown in RG. 15B. the electric potential of the inner track 
side output from the facing electrodes falls earlier to the 
earth potential, as .shown in RG. 16A. On the other hand. 
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when the jog dial is rotated in direction of arrow B in RG. 
15B, the electric potential of outer the track side output from 
the facing electrodes falls earlier relative to the earth 
potential, as shown in RG. 16B. In this manner, the con- 

5 troUer 47 delects which electric potentials of the inner and 
outer track falls earlier, so that the rotational direction of the 
jog dial 36J can be detected. In addition, the number of 
pulses output from the outer track electrode is counted by a 
counter in the controller 47, the number of rotations of the 

2,) joS can be detected. 

Next, a typical example of operation of the portable 
telephone using the jog dial 36J is described. When a list 
screen is displayed on the display unit 35, the cursor K 
displayed on the display unit 35 can be moved vertically by 
rotating the jog dial 36J circuctiferentially upward or 
downward, thereby one of the display items displayed on the 
display unit 35 can be selected. In this state, pressing the jog 
dial 36J in the radial direction, that is, in the direction of 
going into the main body 32 (hereinafter, this operation is 
referred to as "clicking**) makes it passible to input a 

20 read-out command for detailed information concerning the 
item at which the cursor K is to the controller 47. 

In addition, in the ca.se where the telephone book list is 
displayed, by pressing the jog dial 36J continuously tor a 
specified length of time, the u.ser can instruct the controller 

25 47 to initiate a call. As described above, the rotary encoder 
of the jog dial 36J press operates the switch SW, and it is 
detected whether or not the jog dial 36J has l-)ccn press 
operated for a specified length of time by the controller 47 
ha-sed on the output signal from the switch SW. Incidentally, 
by rotating the jog dial 36J in the circumferential direction 
during communication.s, the volume (reception volume) can 
be adjusted. This is operated by detecting the direction and 
the number of rotation of the jog dial 36J by I he controller 
47 to control volume output from the speaker 34 based on 

^, the output signal output from the rotary encoder of the jog 
dial 36J as shown in FIGS. 16A and 16B. Al.so, the mute 
operation can be performed by clicking the jog dial 36J 
during communications. Since the switch SW of the jog dial 
36J is press operated by being clicked the jog dial 36 J, the 
controller 47 executes the mute operation to the signal 
supplied to the speaker 34 based on the output signal from 
the switch SW. Therefore, the mute operation is performed. 

FIG. 17 is a flowchart showing a typical example of the 
use of the jog dial 36J during an outgoing call. 

By being clicked the jog dial 36J while a list .screen such 
as the telephone book or a redial screen is displayed, it is 
passible to display detailed information concerning the 
.selected item on the screen. If the jog dial 36J is clicked 
continuously for a .specified length of time, it can be initiated 
to call automatically to the communicates displayed where 
the cursor is. If the jog dial 36J is rotated to move the cursor 
K upward or downward, it can be returned to the original list 
.screen. 

(2) Call/Editing 

5. > (2- 1) Call 

In this .section, various calling methods provided for the 
portable telephone apparatus 3 1 are described. This pi^rtable 
telephone apparatus 31 has five calling methods as shown in 
FIGS. 18 and 19. These methods can be classified into a 
bO calling method using the telephone book list, a calling 
method u.sing a redial function, a calling method of directly 
input telephone number, and a calling method using the 
abbreviated dialing tiinction. The method of calling from the 
.screen of the telephone tx)ok list is first described. 

6. > (2-1-1) Call from the Telephone Book List Screen 

When the jog dial 36J is clicked while the arm micro- 
phone 33 is open, or while an external microphone is 
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connecled to the main body 32, or while a hands free kit is 
connected to the main body 32, the display on the display 
unit 35 is switched from the initial screen shown in (A) of 
FIG. 20 to screen of the telephone book list shown in (B) of 
FIG. 20. 5 

As shown in FIG. 21, the telephone book list is composed 
of a display section of call frequency in which sets of 
address numbers "I" to "9" and registered communicatees 
with high frequency of call are displayed, and display 
section of descending order in which all the registered 
communicatees f( including those already registered with ' 
address numbers "1" to "9") in the descending order (for 
example, the alphatxtical order). The telephone book lis! is 
input by aforementioned numeric keys 36 B, and is stored in 
memory area in the controller 47 or in memory area in the 
RAM 49. The telephone t>ook list is read out from the 
memory area in the controller 47 or the memory area of the 
RAM 49 based on the control signal from the controller 47 
to display 

Immediately after the display is switched to the telephone 
book list, the cuisor fC is located at the top of the items 20 
displayed on the display unit 35, that Ls, address number 1". 
The downward rotation of the jog dial 36J in this .state 
enables the cursor K to sequentially move downward 
through the address numbers, such as "2", "3", ... On the 
other hand, while upward rotation of the jog dial 36J enables 25 
the curstw K to sequentially move upward from the bottom 
item in the display .sections of descending order, such as Z, 
Y, X 

The method for selecting a communicate by moving of 
the cursor K includes not only operation with the jog dial 30 
36i, but also .selection methods by inputting addre.ss num- 
bers or alphabets. If, for example, the telephone number of 
a communicate is already registered with any of the address 
numbers "1" to "9** and address number is known, it is 
possible to make the cursor K jumped by pressing the 35 
numeric key corresponding to that address number. An 
example is shown in FIG. 22. 

If the list screen is an alphabetical display .screen, the 
cursor K can be moved to the corresponding alphabet by the 
"1" to *'9" numeric keys. For example, pressing "2" enables 40 
the cursor K to move to "a", and pressing "3" enables the 
cursor K to move to "d". If there is no name starting with 
"d", the cursor K moves to a name staring with **e'^ to display 
il. Further, if there is no name starting with ^e'\ the cursor 
K moves to the top of the subsequent names in the list. 45 

Subsequent calling procedure is described assuming that 
the cursor K is to be moved to the position of ''Jack" 
registered with address number **5" as shown in FIG. 20C. 
There is a plurality of calling procedures. Here, a method 
using the jog dial 36J is described. 50 

When the jog dial 36J is clicked in this .state, the controller 
47 switches the display screen to the display section of 
detailed information based on the output signal from the 
switch SW of th jog dial 36J, as shown in (D) of FIG. 20. 
When the jog dial is further clicked for one secx>nd. the 55 
controller 47 counts continuation time of the output signal 
from the switch SW of the jog dial 36J, as described above, 
and starts calling. A data of a telephone number designated 
by the cursor K, for example, corresponding to the address 
number "5", is read out from the memory area in ihe 60 
controller 47 or the exclusive area in the RAM 49, and is 
transmitted from the transmitting/rccciving circuit 40, so 
that the calling operation is perlbrmed. At this point, the 
display screen of Ihe display unit 35 flashes, as shown in (E) 
of FIG. 20. 65 

It is possible to change the communicates while detailed 
information cxsmpased of the name or the abbreviation and 
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the telephone number is being displayed on the di.s^ilay unit 
35, as shown in (D) of FIG. 20, by rotating the jog dial 36J 
upward or downward. If, for example, the jog dial 36J is 
rotated upward, while the detailed information is di.splayed 
on the display 35 as shown in (B) of FIG. 23, the display as 

(C) of RG. 23 can be returned to the list screen Ixlonging 
to the upper layer directly above the detailed information 
screen. The position of the cursor K is. however, moved to 
the item directly above the communicates of which the 
detailed information has been displayed. More specitically. 
the cursor K moves from ** Ellis" with address number "5" to 
"John" with address number "4". as .shown in (C) of FIG. 23. 
The switching operation of the display is performed by 
changing the read-out address to the memory area in the 
controller 47 or to the exclusive area in the RAM 49 in 
which the telephone book list is stored, or by changing the 
telephone book list read out from the memory area in the 
controller 47 or the exclusive area in the RAM 49 by table. 

The function that, if no operation is operated for a 
specified length of lime, for example thirty seconds, when in 
the .slate of displaying detailed information, such as shown 
in FIG. 20 (D), a call will not be executed and closes the 
telephone book list to return to the initial .screen shown in 
(A) of FIG. 20, is provided. The timer in the controller 47 
counts or mea.su res the elap.sed time from when the jog dial 
36J or the keys 36 A to 36H was last operated. If ihc timer 
in the conlroller 47 detects that the jog dial 36 J or ihe keys 
36A lo 36H are not operated at the point of lime that thirty 
second has pa.ssed, the controller 47 oulpuls ihe control 
signal to switch the display screen on the display 35. 
Therefore, even if a key capable of initiating a call is 
inadvertently pressed when the portable telephone apparaius 
31 is carried in a bag with a detailed display .screen 
displayed, an erroneous call does not occur. This function 
also works when the list .screen is being displayed. 

In addition to the method for initiating a call from the 
screen of telephone book list, there is another method of 
pre.ssing the send key 36 E while the display screen shown in 

(D) of FIG. 20 is being displayed. This Is a method that a call 
is initiated after delailed information on the communicate is 
displayed, and the portable telephone apparatus 31 also 
provides a function of initiating a call directly from the list 
screen. For example, if the send key 36E is pressed while the 
display screen shown in (C) of RG. 20 is being displayed, 
a call to a communicates at which the cursor K is positioned 
can be immediately initiated. A call can also be immediately 
initiated by continuou.sly pressing the numeric key corre- 
sponding to a communicate for one .second. In these 
methods, the controller 47 detects the output signal from the 
.send key 36 E or detects that the numeric key 36 B is pressed 
for a .specified length of lime, and controls the transmitting/ 
receiving circuit 40 to initiate a call operation. The method 
for delecting whether or not the numeric key 36 B is press 
oj>erated for a specified length of time can be executed 
similar to the aforementioned method for delecting whether 
or not the jog dial 36J is pressed for a specified length of 
time. 

(2-1-2) Call from a Rcdial List Screen 

Next, a calling operation from a redial list screen are 
described, a.s .shown in (G) to (J) in FIG. 18. The redial llsi 
scTeen can be opened by pre.ssing the send key 36E in the 
state of initial screen. That is, when the send key 36E is 
pre.s.sed while the screen shown in (A) of FIG. 18 is being 
displayed, the names of communicate previously called (in 
the case where il is called from the telephone txiok list) or 
telephone numbers previously called (in the case where the 
telephone numbers are directly input) arc displayed as 
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shown in (G) of FIG. 18. Sul>sequent operalioas of .selecting 
a communicate and calling operation are similar to calling 
from the tetephooe book list. 

The function thai, if no operation is executed for a 
specified length of lime (thirty seconds) while the list shown 
in (G) of FIG. L8 is being displayed, determines that a call 
will not be executed, and closes the telephone book list lo 
return to the initial screen shown in (A) of FIG. 18, is 
provided. This operation is controlled by the controller 47 
similar to the case of (D) of FIG. 20. This prevents an 
erroneous call if a key capable of initiating a call is inad- 
vertently pressed when the portable telephone apparatus 31 
is carried in a bag with a detailed display screen displayed. 

The portable telephone apparatus 31 also provides a 
function of displaying how long the user talked in the 
preceding communication, and information of the commu- 
nication periods of time of this time to the communicatee. 
For example, the preceding communication period of time is 
displayed as "4:25" as shown in (H) of FIG. 18, and the 
communication period of time of this time is displayed as 
"OrOOtSS" as .shown in (J) of FIG. 19. 
(2-1-3) Call by Input of a Telephone Number 

In this ca.sc, the telephone number of a communicate can 
be input in the state of initial screen .shown in (A) of FIG. 
18 using the numeric key 36B. Then, the di.splay .screen 
shifts from the state shown in (A) of FIG. 18 to another .state 
shown in (K) of FIG. 18 to display the telephone number 
input by the user on the display 35 in the large font. In the 
case where the number is correct, if the .send key 36E is 
pre.s.sed, the screen .starts Hashing as .shown in (L) of FIG. 19 
and a call to the communicate is initialed. This function is 
executed in such a manner that the controller 47 controls the 
transmitting/receiving circuit 40 based on the input data 
from the numeric key 36E using the input from the send key 
36E as the trigger. 
(2-1-4) Call by Abbreviated Dialing 

This calling method includes two types: one of them is to 
continuously press the numeric key 36B for a specified 
length of time, and the other is to u.se the numeric key 36B 
and the key. 

First, the method of using only the numeric key 368 ((O) 
and (P) of FIG. 19) is described. While the display screen 
shown in (A) of FIG. 18 is being displayed, the user 
continuously presses for, for example, one second the 
numeric key 368 corresponding to the address number of a 
communicates that the user wants lo call. This operation 
causes the screen di.splayed on the display 35 to immediately 
switch to the detailed information screen, and a call is 
directly initiated. This hinction is executed in such a man- 
ner: when the numeric key 36B corresponding lo the address 
number is operated, the controller 47 reads out the data 
corresponding to the numeric key 36B from the memory 
area in the controller 47 or the exclusive area in the RAM 49, 
and then controls the transmitting/receiving circuit 40 based 
on the data read out. 

Next, the method of using both the numeric key 36 B and 
the key 36C ((O) of FIG. 18 to (S) of FIG. 19) is 
described. After pressing the numeric key 36B c*orrespond- 
ing to the address number of a communicates on the screen 
.shown in (A) of FIG. 18 that the user wants to call, the usxr 
presses the key 36C to switch to a detailed display 
screen. The send key 36E is then pressed in this state, so that 
a call can be initialed. This operation is also executed by 
which the controller 47 controb the transmitting/receiving 
circuit 40 taking similar steps to the call operation by the 
short dial using the numeric key 36 B. 
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(2-1-5) Registration/Editing 

Next, methods for registering and editing telephone num- 
bers in the telephone book list are described. First, by 
pressing the menu key 36G, a menu screen is opened. Then, 

5 "Telbook edit'" is selected from the screen lo enable tele- 
phone numbers and so on to be registered. Two registration 
methods are then possible. On the one hand, there is a 
method for specifying the "new registration" item to input a 
new telephone number. When registering a new 
communicatee, the user operates the jog dial 36J to move the 

^' cursor K to the "new registration" item, and then clicks the 
jog dial 36J ((B) of FIG. 24). 

Then, the display screen switches to (C) of FIG. 24 to 
display characters prompting lo input a name. When the user 
then operates the numeric keys 36B, the input characters are 
displayed on the display 35 as alphabets in the large font. 
Here, if it Is alright to register the input name, the user clicks 
the jog dial 36J to shift to a subsequent registratkin screen 
of the telephone number. The user inputs a telephone 
number, and, if it is alright to register the input number, 

20 again clicks the jog dial 36J. The new input name and so on 
is then registered in an empty area in the telephone book list, 
as shown in (D) of FIG. 24. 

On the other hand, there is a method for .selecting an 
unregistered addre.ss number to register a name. In this case. 

25 the cursor K is moved to an unregistered address number, as 
shown in (A) and (B) of FIG. 25. In this embodiment, the 
number is "7". When the jog dial 36J is clicked in this .stale, 
characters prompting to input a name is displayed on the 
di.splay 35. 

30 The corresponding numeric keys 36B arc then operated to 
input a communicatee's name, and, if the name is correct, 
the user clicks the jog dial 36J to register, as in the 
registration procedure described above. A telephone number 
is then input according to an instruction displayed on the 

35 sci-een as shown in (D) of FIG. 25, and the u.ser can register 
the input telephone number by clicking the jog dial 36J. 
These are the registration procedures of the telephone book 
list. The data concerning the telephone book list registered 
in such a manner is stored in the memory area in the 

40 controller 47 or the exclusive area in the RAM 49. 

On the other hand, for editing, the cursor K is moved onto 
a name to be edited and the jog dial 36J is then clicked, as 
shown in (A) and (8) of FIG. 26. When a registered item is 
selected in thU manner, the apparatus enters an editing 

45 mode. In the editing mode, the communicatee's name to be 
edited and the contents of editing (edit, delete, or swap) are 
displayed on the screen. The user then operates the jog dial 
36J to .select the contents of editing. 

If, for example, "delete" is selected, the display .screen 

50 becomes a confirmation .screen to ask the user again whether 
or not the registered contents may be deleted, as shown in 
(D) of FIG. 26. If "Yes** is selected, a delete operation is 
executed which deletes a corresponding part from the tele- 
phone book list. 

55 If ".swap" is selected, the display screen is switched to the 
(F) of FIG. 26 prompting the user to indicate which address 
number should have its contents swapped. When an address 
number lo be swapped is input and the jog dial 36J is then 
clicked, a .swap operation Is executed and the registered 

t»o contents after swapping is displayed, as shown in (G) of 
FIG. 26. In this embodiment, "8" is swapped with "6**. 

If "edit" is selected, .screeas that accept a change in 
communicatee's name or telephone number are alternately 
displayed in order that both items can be changed, as shown 

05 in (H) and (I) of FIG. 26. When the jog dial 36J is then 
clicked to conlirm the contents to be changed, the display 
.screen .switches to (J) of FIG. 26. 
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As a result of the edit operation performed in the afore- 
mentioned manner, the data of the telephone book list stored 
in the memory area in the controller 47 or the exclusive area 
in the RAM 49 is rewritten, as described above. IncideotaUy, 
it may l>e possible to expand stored data of the telephone 
book list once in the RAM of the controller 47 while 
operating edit operation, and then rewrite the data of the 
telephone book list when the edit operation is finished. 

(3) Menu Screen 
(3-1) Contents of Items 

Finally, the menu screen displayed when the menu key 
36G is press operated is described. The menu screen has a 
hierarchical structure such that it can descend to the next 
lower layer (submenu screens) by click operating the jog 
dial 36J. Here, FIG. 27 shows menu screens WI to WIO in 
the highest layer prepared for the portable telephone appa- 
ratus 31, and FIGS. 28, 29, 30, and 31 shows submenu 
screens belonging to the lower layer. 

The first menu screen Wl shown in FIG. 27 is used to edit 
the "Telbook (telephone book)" and to set the "mode" . By 
selecting of the "Telbook" item, a new telephone number 
can be registered or registered contents can be edited. On the 
other hand, if the ''mode" item is selected, the display is 
switched to the menu screen shown in (A) of FIG. 28 so that 
the setting conditions suitable for the use environment can 
be selected. In this embodiment, four use environments are 
available for selection: a "normal mode", a "pocket mode", 
a "silent mode", and a "driving mode". 

For example, when the pocket mode is selected as shown 
in (B) of FIG. 28, the volume of a ring can be maximized 
(ringer on) and further the key lock function can be acti- 
vated. Therefore, even if the portable telephone is used 
under the condition which is hard to hear the ring, the user 
can catch the ring, and further the key inputs irrelevant to 
operation can be rejected. 

When the silent mode is selected in (A) of FIG. 28, the 
ring can be absorbed (ringer o£P), and the display 35 is 
flashed to inform the user of an incoming call instead of the 
ring. Therefore, the user can know of an incoming call 
without bothering people around the user even in a train. A 
function for automatically ringing off the line when no 
response is issued is also set during this mode. 

When the driving mode is selected, the user can start 
communications automatically upon an incoming call. 

The second menu screen W2 in FIG. 27 is used to set a 
"SMS (short message function)". This menu screen displays 
three items as shown in FIG. 32: "Delete", "Make Send", 
and "Read". When "Make Send" is selected, it is possible to 
select at the lower menu screen from the following items: the 
production of a new sentence to be transmitted; the use of a 
pattern sentence; the use of a stored sentence that has 
previously been transmitted; or the use of a stored sentence 
that has previously been received. 

When "Read" is selected, it is possible to select similarly 
at the lower menu screen from the following items: the 
storage or deletion of read contents; a reply through a 
telephone; or a reply with a short message. 

The third menu screen W3 in FIG. 27 is used to set a 
"Time" function. As shown in FIG. 32, by selecting "set", 
"alarm", "sleep", or "wake up" in this menu screen, the 
current time, the time to give an alarm, or turning on/off can 
be set. 

The fourth menu screen W4 in FIG. 27 is used to set a 
"PLMN (Public Landit Mobile Network)" function. This 
menu screen displays "Selection mode" and "Search" items. 
The former is used to select whether the network should be 
set manually or automatically. The latter is the function that 
automatically retrieves and displays currently available net- 
works. 
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The fifth menu screen W5 in FIG. 27 is used to set a "PIN 
(personal ID number)" function. This menu screen displays 
"control" and "change" items. The former enables the set- 
ting of whether or not the input of an ID number should be 

5 essential while operating, thus enabling the setting of 
whether the network can be used only by particular people. 
The latter enables an ID number to be changed. 

The sixth menu screen W6 in FIG. 27 is used to set a 
"Forward" function. This menu screen displays "Intrro 

10 (interrogation)", "Erase", and "Regist (registration)" items. 
The "Intrro" item is used to inquire about a transfer service 
to the network, and "Erase" and "Regist" are used to release 
and set a communicates, respectively. 

The seventh menu screen W7 in FIG. 27 is used to set 

15 "BarOut (outgoing)" function. This menu screen displays 
items, "BOIC-exH (Barring of Outgoing International Calls 
except those directed to the HPLMN Country)", "BOIC 
(Barring of Outgoing International Calls)", and "BAOC 
(Barring of All Outgoing Calls)". Selection of each item sets 

20 the corresponding outgoing function. 

The eighth menu screen W8 in FIG. 27 is used to set an 
"BarCome (incoming)" function. This menu screen displays 
items, "BICroam (Barring of Incoming Calls during Roam- 
ing except those directed to the HPLMN Country)" and 

25 "BAIC (Barring of Incoming Calls)". Selection of each item 
also enables to set corresponding incoming function. 

The ninth menu screen W9 in FIG. 27 is used to set 
"Charge (charge)" information. This menu screen displays 
"Reset" and "Check" items. The former is used to reset 

30 charge information, and the latter displays the total charge. 
The tenth menu screen WIO in FIG. 27 is a "Setting List" 
screen, in which the various items shown in FIG. 30 can be 
set. An instruction for the screen next to this menu screen 
causes a return to the first menu screen Wl. 

35 The setting list has five submenu screens in the lower 
layer, which are sequentially described. The first submenu 
screen SWl displays four items: "Call ID PRESENT", 
"Unguage select", "ANY KEY ANSWER", and "1 Min 
BEEF*. "Call ID PRESENT" is used to set a function for 

40 transmitting the user's telephone number to a communica- 
tee. "ANY KEY ANSWER" is used to set a function whidi 
communications can be carried out even if any key is 
pressed after an incoming call is received. "1 Min BEEP" is 
used to set a function for informing the user of elapsed time 

45 by beeping every one minute during communications. 

The second submenu screen SW2 displays four items: 
"Ringer Selecf*, a "LowSignal Warn (low signal level 
warning)" function, a "LowBattery Warn (low battery 
warning)" function, and a "Ringer Mjlumc". "Ringer Select" 

50 is used to select one ring sound from three ring sounds as 
shown in FIG. 29. "Ringer volume" is used to select an 
appropriate volume from three-level volumes as shown in 
FIG. 31. 

The third submenu screen SW3 di^lays four items: 
55 "LCD Density" used for setting brighmess, "Change PIN2" 
used for changing a personal ID munber, and "Auto Volume 
CTRL" that automatically increase the volume when there 
are a large amount of background noises, and "Noise Reduc- 
tion". 

60 The fourth submenu screen SW4 displays four items: 
"Clock Display" used for determining whether or not the 
time should be displayed on the display 35, "SMS Serv- 
Center" used for changing the address of a service center, 
"SMS Enquiry" that determines whether or not to show if a 

65 message has reached a communicates, and "SMS Telematic" 
that determines whether or not a short message should be 
sent to a facsimile terminal equipment 



